Introduction
The empirical approach of this article addresses two limitations of the existing literature in this area. First, it considers the observation censoring issue due to college entry when evaluating labour market outcomes of secondary school graduates. Second, using an instrumental variable approach, the article also treats endogeneity of household choice of vocational versus academic track of secondary education, teasing out the net effect of secondary school choice on labour market and schooling outcomes.
Despite an extensive volume of research into the subject, the debate regarding the benefits of vocational education as opposed to general academic education is not conclusive. The arguments against vocational education usually fall into two categories:
either that vocational education has a lower benefit-cost ratio (the economists' argument); or that it inhibits the future socioeconomic attainment of students by reducing The 2nd ICVHE students' access to tertiary education and subsequently gaining entry to the professions and other high-prestige occupations (the educators' and sociologists' argument).
Summarizing research findings from Colombia, Tanzania, Kenya, Mexico, Jordan, Sri Lanka, India, Barbados, Swaziland, El Salvador, Brazil, Nigeria, and Somalia, Psacharopoulos (1987) argues that "the costs of vocational programs are considerably higher than general education, while their benefits are comparable." He questions the value of providing vocational instruction through the mainstream educational system and explores more efficient alternatives, such as employment-based training. In the context of the New Economy, an article titled 'Training for Jobs' in a1994 issue of the Economist magazine stated that:
Economists have long argued that the returns on general education are higher than those on specific training, because education is transferable whereas many skills tend to be job-specific. Today this case is becoming more compelling still as jobs become less secure, the service sector expands and the lift cycle of vocation skill diminishes and the market puts an even greater premium on the ability of dealing with people and process information.
The educators' and sociologists' arguments are well summarized by Arum and Shavit (1995) . They argue that vocational education "inhibits the future socioeconomic attainment of students and reduces students' chances of attending college and of subsequently gaining entry to the professions and other high-prestige occupations." One reason for this is that vocational programs are usually less selective and represent the least prestigious of high school tracks. This can bring a certain degree of stigma that may lead to discrimination when candidates compete for limited access to higher education. The alternative argument is that vocational schooling's overall objective may restrict access to higher education because:
1. They offer a more restrictive curriculum with less emphasis on advanced core subjects, such as math and science, and result in a lower level of achievement in standardized test for selection into higher education;
2. Achievement at vocational schools may be negatively affected due to an environment in which there are fewer highly motivated peers; 3. The perception that vocational schools are less prestigious dampens expectations and aspirations; 4. Less classroom time is allocated to core cognitive skills; and DOI 10.18502/kss.v3i11. 2793 Page 626
The 2nd ICVHE 5. Generally, less experienced and effective teachers are employed at vocational schools.
Overall, the argument is that vocational schools are not designed or intended to prepare students for college. Therefore, they actively reproduce inequities, particularly as they generally attract students from lower socioeconomic strata.
However, there are also strong counter-arguments in favour of vocational education.
In particular, some studies find that the benefit-cost ratio of vocational schooling is higher than for general education; and that it provides a safety net for members of disadvantaged groups by reducing their risk of failing to achieve employability.
Neuman and Ziderman (1989) examine the labour market outcomes associated with vocational school education in Israel, comparing these with outcomes associated with academic schools. Using data from the 1983 population census, the study shows vocational schooling (which accounts for half of the secondary school enrolment in Israel) to be more cost-effective than general school education. Specifically, they find that students who complete vocational school and work in occupations related to the course of study pursued at school earn up to 10 percent annually more than their counterparts who attended general education.
Using data from the American 'The High School and Beyond', Arum and Shavit (1995) find that although vocational education inhibits students' likelihood of attending college and subsequently of finding employment in the professions and managerial occupations, it reduces the overall risk of unemployment. They conclude that for students who are unlikely to continue on to college, vocational education is a safety net that reduces the risk of failing to achieve employability.
The somewhat contradictory conclusions reached in the existing literature are to some extent related to the methodologies employed in the various studies. There are two common limitations in existing empirically based studies: The first limitation is when only terminal education level is used for sample selection. Thus, the samples used usually include only students who conclude their education at secondary level (whether in the academic track or vocational track), disregarding students who pass through secondary education to achieve a higher level of educational attainment. If achieving a higher level of educational attainment leads to better labour market outcomes, the data censoring could lead to biased results by overestimating the benefit of vocational education. The second limitation is related to the endogeneity of being in academic or vocation track of education. These two limitations are usually related to the lack of longitudinal information. approach adopted takes into account the observation censoring problem related to disregarding students who pass through secondary education to achieve a higher level of educational attainment. Using an instrumental variable, this article will also treat the endogeneity of household choice of vocational versus academic track of education.
Both of these estimation issues have not been addressed in the existing literature on this subject so far. Given the trend in recent years, it seems unlikely that this goal will be achieved.
While gross enrolment at the senior secondary level has been increasing, this increase is largely due to a growth in numbers in students enrolled at general academic schools.
Between 2000 and 2006, the gross enrolment rate at SMK has actually declined ( Figure   1 ). As a result, the share of SMK enrolment declined from 27% to 18% ( Figure 2 ). The 2nd ICVHE SMA graduates. When the terminal level of education of students is the secondary level, while SMK appears to have consistently higher labour market returns than SMA, the difference has been steadily narrowing. The 2007 labor force survey (SAKERNAS) shows that the returns on these two varying types of high school education have actually converged. Ultimately, to determine whether striving to increase the proportion of students enrolled at SMK is an appropriate goal for the sector, consideration must be given to two factors. First, the fact that a significant proportion of SMA graduates continue to higher education must be taken into account. The value of an SMA education cannot be measured only by the labour market outcome of those who do not achieve a higher level of attainment.
Second, the question of whether the objective of increasing the proportion of students enrolled at SMK can be achieved will largely depend on the demand-side/ household responses to supply-side policies. Expanding the SMK infrastructure will not automatically lead to increased enrolment. Household choice on the matter of whether to participate in senior secondary education and which track to participate in will also reflect differentiated preferences and expected outcomes resulting from these choices. As the economy grows; as opportunities to participate in tertiary education expand; and as the demand for a higher level of knowledge and skills in the labour market increases, the issue of whether to participate in vocational or general academic secondary level education will also evolve. The 2nd ICVHE Thus, in order to determine whether striving to increase the proportion of students enrolled at SMK is an appropriate goal for the sector, this article attempts to answer the question of how SMK graduates fare after high school compared with SMA graduates, taking into account the aforementioned complexities. Particular attention will be paid to the two key weaknesses of the existing empirical work in this area: the uncorrected data censoring due to the unconsidered impact of participation in tertiary education, and the endogeneity of SMK-SMA choice. The differentiated outcomes of SMA and SMK graduates will be measured by: probability of employment; wage rate; probability of entering college; and value added in cognitive skills or academic achievement.
Data
The longitudinal 'Indonesia Family Life Survey' (IFLS) provides a unique opportunity to explore these issues. This article follows a cohort of 958 high school students from the 1997 survey (IFLS2) and looks into their labour market and schooling outcomes in 2000 (IFLS3) (Once the IFLS4 (2008) is released to the public in early 2009, a third observation point can be added to the analysis.). Table 1 depicts the distribution of activities of the 1997 cohort of high-school students in 2000. In 1997, around 40% of the high school students were enrolled in SMK, while the remainder was enrolled in SMA. In 2000, of those who did not go on to tertiary education and who were unemployed, 57% were SMA graduates and 43% were SMK graduates.
However, it should be noted that more than 29% of the sample group participated in tertiary education -but of these, only approximately 20% attended SMK in 1997. 
Employment and Earnings
Comparing estimates with and without data censoring correction for college entry
In this section, the effect of participation in vocational education on labour market outcomes in terms of levels of employment and labour earnings is estimated. explanatory variables relating to various background and personal characteristics. A positive and significant coefficient on the SMK dummy variable would indicate that participants in the vocational track at the senior secondary level are on average more likely to find employment and achieve greater earnings than the SMA attendants.
The full set of variables used in the estimation is as follows:
In order to determine the probability of achieving employment after secondary school graduation, initially a methodology similar to that in a variety of existing literature is used, with a sub-sample with SMK or SMA as terminal education. Female and male samples are also distinguished for purposes of the estimation. generates results that conform to those found in the majority of the existing literature, demonstrating that SMK graduates are more likely to achieve employment after graduation. Specifically, the sample demonstrates that attendance at SMK increases the probability of achieving employment by 7 percent. This effect seems to be most prominent for the sample of male students, with the sample of female students not demonstrating the same effect to a significant degree (Table 2) . As mentioned earlier, this approach is prone to generate biased coefficient estimates due to the exclusion of those participating in tertiary education. 
The likelihood estimates based on these probabilities are also presented in Table 4 in comparison with the uncorrected model. After controlling for sample selection due to college entry, the positive effect of SMK is no longer significant. This is also the case when female and male samples are separately used for estimations.
Turning to labour market earnings and using the sub-sample of SMK and SMA graduates who do not continue on to tertiary education, for those who were employed in 2000, SMK graduates' monthly earnings were on average 19 percent higher than those of SMA graduates.
When examining the female sample and male sample separately, it is found that the earnings premium for SMK graduates is only significant for the male sample. However, after using Heckman's 2-step procedure to correct the sample selection bias, this male SMK wage premium becomes insignificant (Table 5 ).
Instrumental Variable Estimates of Employment and Earnings

Using an instrumental variable to correct endogeneity bias
The previous section shows that after correcting data censoring and factoring in the impact of the higher levels of participation in tertiary education by SMA graduates, graduation from an SMK does not seem to improve the chance of obtaining employment or an earnings premium, as commonly believed. However, an important point that could cast doubt on this conclusion is that there may be systematic differences between the types of student who attend SMK and SMA, respectively. The 2nd ICVHE
The coefficient estimates of a binary choice model for SMK and SMA are reported in Table 6 . The effect of the instrumental variable, the proportion of SMK schools among all frequently mentioned high schools, is highly significant in determining SMK/SMA choice.
Using the predicted value of SMK probability and with controls for college entry censoring, similar result can be seen that attendance at SMK does not improve the probability of finding employment or earnings (Table 7) .
College Entry and Ebtanas Score
Does attendance at SMK affect levels of participation in tertiary education, and how?
In Table 4 the results of college entry profit were presented. To correct for data censoring, two excluded variables that best predict the likelihood of participation in tertiary education are the level of parent's educational attainment (or, in the absence of parents in the household, the household head's level of educational attainment) and the total EBTANAS (National examinations administered at the end of junior and senior secondary cycles.) score achieved at the conclusion of junior secondary education. Household income also has a significant effect in predicting the likelihood of participation in tertiary education of boys, but not of girls.
Some of the results of college entry profit estimate may have potentially important policy implications. One finding is that, controlled for the aforementioned variables, together with the other factors related to household and personal background, attendance at SMK appears to have a significant negative effect on the level of participation in tertiary education.
However, before reaching such conclusions, it is necessary to answer two questions.
First, it must be determined whether some unobserved characteristics affect both the choice of attendance at SMK or SMA choice and the level of participation in tertiary education simultaneously. For example, there might be varying innate abilities in terms of obtaining vocational skills compared to academic attainment. These differentiated abilities can only be known to the individual or households. In this case, the estimates of the effect of SMK on participation in tertiary education could be biased. In other words, the results may simply demonstrate that there is a correlation between the choice between the varying types of high school and the level of participation in tertiary education, but not a causal effect. the two types of senior secondary grew even more significant. Controlled for junior secondary school examination score, it is found that attendance at SMK adds much less value in terms of educational attainment as measured by examination results at the end of senior secondary education ( Figure 5 ). variable is also used here to distinguish these two channels of effect. Using predicted value of SMK probability, the estimation still demonstrates a significant negative effect of attendance at SMK on EBTANAS score. This strongly suggests that it is indeed attendance at SMK per se that adds less value to academic achievement (Table 8) .
We now turn to an examination of the relationship between SMK attendance and levels of participation in tertiary education. There are two hypotheses on how SMK attendance can affect the odds of participation in tertiary education: one is that SMK attendance is stigmatized, as it is usually children from households of the lower socioeconomic strata that attend SMK. The other hypothesis is that SMK may not provide a conducive learning environment for students to pursue higher levels of education through lesser value-added in academic achievement, as shown in EBTANAS score at graduation.
To test these two hypotheses, the predicted value of SMK choice is used to estimate its effect on college entry. 
Conclusions
This article has compared vocational secondary schools with academic schools in terms 2. Attendance at vocational schools leads to significantly lower academic achievement as measured by national test score;
3. There is no stigma attached to attendance at vocational schools that results in a disadvantage in access to tertiary education; Rather, it is the lower academic achievement associated with attendance at vocational school that lowers the likelihood of entering college.
These results are based on empirical approaches that take into account the observation censoring problem due to the impact of varying degrees of participation in tertiary education, with corrections for endogeneity problems related to household choice to attend either vocational or general academic schools, using instrumental variable.
It is hoped that the findings of this article can provide input to the current debate in Indonesia on whether public funds allocated for secondary education should be invested in the expansion and improvement of general academic or vocational schools.
The empirical results presented in this article do not support the main argument for the expansion of vocational education at secondary level, which is that it leads to better labor market outcomes. Furthermore, the demand for vocational schools is associated with lower household incomes and lower parental levels of educational attainment. The 2nd ICVHE Therefore, it is likely that as the economy grows and income levels improve, the demand for general academic schools and higher education will increase correspondingly.
A more important implication of the results presented here is that the vocational schools as they currently operate do not add much value to cognitive skills as measured by test scores. Recent research has shown a strong causal relationship between levels of cognitive skills and levels of economic growth. This indicates that a majority of Indonesia's vocational schools serve mainly as 'second chance' opportunities. In the context of the global economy today, one policy option may be to revamp the SMK or build a segment of SMK into stronger institutions as an alternative route to tertiary level learning in order to achieve higher level skills development. However, a prerequisite for this would be to strengthen the value-added that vocational schools offer in terms of cognitive skills.
